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The  Influence  of  Training  and  Structure  Transitioning  On  Command  and 
Control  Team  Performance:  A  Final  Report 

Introduction 

The  research  conducted  by  our  research  team  over  the  last  three  years  focuses  on 
the  nature  of  team  architectures  with  respect  to  their  impact  on  team  effectiveness.  Ours  is 
a  structural  contingency  view  where  structures  are  construed  in  terms  of  task  allocation  and 
precedent  relationships  as  they  are  linked  to  positions  and  to  people  in  teams.  The  primary 
focus  of  the  work  is  on  the  fit  among  team  architectures,  task/mission  demands  and  team 
member  characteristics.  We  look  specifically  at  the  human  component  of  functioning  in 
command  and  control  teams.  The  work  is  predicated  on  the  assumption  that  command  and 
control  teams  that  function  effectively  in  demanding  environments  with  shifting 
requirements  must  recognize  the  need  to  change  structures,  identify  more  appropriate 
structures  when  old  structures  fall  short,  shift  to  new  structures,  and  perform  effectively  in 
the  new  structure  all  within  very  limited  amounts  of  time. 

The  research  was  designed  to  speak  to  two  issues.  The  first  objective  was  to  extend 
behavioral  science  knowledge  of  teams  and  team  effectiveness  as  that  knowledge  relates  to 
team  structure,  changes  in  team  structure,  and  the  fit  of  team  members  to  the  team  as  a 
whole  and  the  demands  of  the  team  tasks.  This  work  is  published  and  presented  in 
behavioral  science  journals  and  conferences  where  the  primary  concern  is  with  knowledge 
creation.  In  the  time  period  covered  by  this  grant,  published  work  was  in  the  form  of 
seventeen  articles  in  refereed  journals,  two  book  chapters,  one  edited  book,  and  twenty 
conference  presentations  (See  the  Appendix  for  a  listing  of  these  works). 


Final  Report  Page  4  of  59 


The  second  purpose  of  the  research  was  to  complement  and  inform  work  that  was 
being  conducted  by  a  number  of  other  researchers,  all  of  whom  made  up  a  larger  project 
entitled  Adaptive  Architectures  for  Command  and  Control  (A2C2).  The  centerpiece  of  this 
work  was  human-in-the-loop  simulation  of  command  and  control  scenarios  carried  out  by 
naval  officers  enrolled  in  masters’  programs  at  the  Naval  Postgraduate  School.  Our 
contributions  to  that  research  effort  were  through  interactions  as  part  of  the  multi- 
disciplined  A2C2  team  and  through  conducting  parallel  studies  and/or  ones  that  refine  and 
replicate  issues  identified  in  those  simulations  that  could  be  addressed  better  in  our 
laboratory  where  larger  numbers  of  teams  can  be  run  under  more  controlled  conditions  for 
shorter  time  periods. 

Much  of  the  empirical  research  carried  out  as  part  of  this  grant  used  a  modification 
of  the  distributed  dynamic  decision-making  task  (DDD)  developed  by  David  Kleinman  and 
his  colleagues  at  the  University  of  Connecticut  (Miller,  Young,  Kleinman  &  Serfaty,  1998) 
and  used  in  a  number  of  human-in-the-loop  experimental  studies  of  team  decision  making 
with  Naval  personnel.  The  military  simulation  involves  defending  an  airspace  with  a 
number  of  assets  with  different  capabilities.  The  simulation  is  very  flexible  allowing  for 
numerous  structural  configurations  varying  asset  assignments  to  platforms,  persons  to 
positions,  and  hierarchical  authority  structures  among  individuals.  The  modification 
(MSU-DDD)  used  in  our  research  allows  for  inexperienced  participants  to  reach  criterion 
on  the  task  with  from  1  to  VA  hours  of  training  and  to  track  individual  and  team 
performance  over  a  small  set  of  scenarios  in  ways  that  allow  for  between  group 
comparisons  on  identical  simulation  experiences. 
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Although  the  current  report  is  a  final  report  for  the  period  of  time  of  the  grant,  the 
work  conducted  during  this  time  period  is  part  of  a  continuing  effort  that  predates  the 
granting  period  and  continues  beyond  it.  For  that  reason,  this  report  will  simply  highlight 
the  major  findings  of  this  time  period.  Also,  because  much  of  the  work  is  available  in 
refereed  journals,  we  do  not  go  into  detail  regarding  specific  studies.  For  those  wishing  to 
read  specific  reports,  the  appendix  lists  these  sources  and  the  outlets  in  which  they  are 
published. 

Team  Structure  and  Process 

Structure 

Organizational  structure  describes  how  large  numbers  of  persons  are  differentiated 
into  smaller  groups  as  well  as  how  the  independent  actions  of  these  differentiated  groups 
are  coordinated.  Choices  regarding  structure  have  a  direct  impact  on  the  nature  of  the 
groups  or  subunits,  which  in  turn,  influences  the  nature  of  the  individual  roles  within  the 
subunits.  The  structure  of  the  group  or  team  serves  as  a  bridge  between  organization-level 
strategy  decisions  and  staffing  decisions  regarding  the  people  who  are  expected  to  occupy 
organizational  roles.  For  an  organization  to  be  successful,  the  organization's  structure 
needs  to  be  aligned  both  internally,  in  terms  of  who  performs  the  work,  and  externally,  in 
terms  of  the  environment  in  which  the  work  takes  place.  Thus,  structure  becomes  the 
central  link  in  a  three-facet  model  of  fit;  it  is  the  key  linking  element  in  terms  of  internal  fit 
and  external  fit. 

External  fit:  Matching  structure  and  environment.  One  of  the  most  critical 
dimensions  of  structure  is  departmentation  (Wagner,  in  press).  Departmentation  deals  with 
the  division  of  labor  and  refers  to  the  degree  to  which  work  units  are  grouped  based  upon 
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functional  similarity  or  on  geographic/produet  market  differentiation.  In  functional 
departmentation  schemes,  people  are  grouped  based  upon  the  similarity  of  the  work  they 
perform,  whereas  divisional  departmentation  groups  people  based  upon  either  the  type  of 
product  produced  or  the  geographic  region  served.  At  the  team  level,  functional 
departmentation  tends  to  create  narrow  and  specialized  roles,  with  high  interdependence 
requirements,  relative  to  divisional  departmentation.  By  contrast,  divisional 
departmentation  creates  broader  and  more  independent  roles  (Bums  &  Stalker,  1961). 

According  to  Structural  Contingency  Theory  (SCT),  there  is  no  "one  best  way"  to 
structure  groups  or  organizations  (Bums  &  Stalker,  1961).  In  relatively  predictable  and 
stable  environments,  structures  that  employ  functional  departmentation  tend  to  perform 
better  than  divisionally  structured  organizations.  Functional  structures  are  effective  in  this 
type  of  environment  because  they  promote  efficiency.  Efficiency  is  created  because 
redundancy  across  subunits  is  minimized,  and  high  levels  of  functional  expertise  can  be 
developed  (Pennings,  1992). 

Although  functional  structures  are  efficient  in  relatively  stable  and  predictive 
environments,  SCT  proposes  that  these  same  structures  tend  to  perform  poorly  in  unstable 
and  unpredictable  environments.  Unstable  and  unpredictable  environments  create  changing 
and  complex  contingencies  that  overwhelm  the  simple  and  specialized  subunits.  In 
unstable  and  unpredictable  environments,  divisional  structures  tend  to  perform  better 
because  they  promote  flexibility.  Divisional  structures  are  flexible  because  subunits  have 
broader  capacities  (i.e.,  they  are  less  specialized)  and  their  product  or  regional  focus  helps 
them  react  more  quickly  to  local,  idiosyncratic  threats  and  opportunities. 
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SCT  was  developed  in  the  context  of  large  scale  organizations,  however,  and  the 
predictions  it  makes  may  not  generalize  to  the  team  level.  That  is,  size  may  serve  as  a 
boundary  condition  for  this  theory.  The  small  size  of  teams  implies  that  other  forms  of 
coordination  are  possible,  and  these  may  substitute  for  formal  structure.  For  example, 
mutual  adjustment,  an  alternative  coordination  mechanism,  occurs  when  people  simply 
communicate  directly  with  each  other  in  order  to  coordinate  their  vertical  and  horizontal 
responsibilities.  Since  mutual  adjustment  is  less  likely  to  occur  within  large  organizations 
relative  to  small  ones,  some  have  argued  that  the  generalizability  of  SCT  to  team  contexts 
needs  to  be  established  (Galunic  &  Eisenhardt,  1994).  Thus,  one  of  the  central  purposes  of 
our  research  was  to  establish  the  validity  of  this  theory  at  the  team  level. 

In  addition  to  the  role  of  structure  in  external  fit,  we  were  also  interested  in 
structure  as  it  relates  to  the  internal  fit  of  people  to  teams.  Relatively  stable  individual 
differences  are  frequently  classified  into  two  broad  sets,  traits  and  abilities  (Costa  & 
McCrae,  1992;  Nunnally,  1978).  In  matching  people  to  structures,  these  dimensions  can  be 
used  to  suggest  how  and  why  certain  types  of  people  are  variably  suited  to  different  types 
of  structures  (Hollenbeck,  2000).  As  noted  earlier,  different  organizational  structures  create 
different  personnel  requirements  because  the  choice  of  organizational  structure  influences 
the  nature  of  individual  jobs  within  the  organization.  For  example,  the  complex  and  semi- 
autonomous  nature  of  jobs  in  divisional  structures  places  a  premium  on  cognitive  ability 
(Gutenberg,  Arvey,  Osbum  &  Jeanneret,  1983).  Thus,  in  staffing  a  divisional  structure,  a 
good  internal  fit  would  seem  to  require  high  levels  of  cognitive  ability  on  the  part  of  team 


members. 
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Whereas  the  holistic  and  autonomous  nature  of  the  roles  in  divisional  structures 
tends  to  increase  the  need  for  cognitive  ability,  it  minimizes  the  need  for  coordination 
among  team  members.  On  the  other  hand,  the  fragmented  and  interdependent  nature  of  the 
roles  in  functional  structures  places  a  premium  on  coordination  and  mutual  support.  High 
levels  of  task  interdependence  among  the  specialized  units  in  functional  structures  may 
increase  the  importance  of  some  interpersonal  traits.  Costa  and  McCrae  (1992)  note  that  a 
person  who  is  high  in  agreeableness  is  "sympathetic  to  others  and  eager  to  help  them,  and 
believes  that  others  will  be  equally  helpful  in  return"  (p.  15).  In  contrast,  someone  low  in 
agreeableness  is  described  as  "egocentric,  skeptical  of  others'  intentions,  and  competitive 
rather  than  cooperative."  People  who  are  cynical  regarding  the  intention  of  others  and  who 
are  generally  unwilling  to  help  out  others  would  seem  to  struggle  with  the  interdependence 
requirements  associated  with  functional  structures  (Barrick,  Stewart,  Neubert,  &  Mount, 
1998). 

Within  this  theoretical  framework,  because  internal  fit  is  expressed  in  terms  of 
individual  differences  and  structure,  and  external  fit  is  expressed  in  terms  of  environment 
and  structure,  structure  becomes  the  common  element  across  the  two  types  of  fit.  Since  the 
two  types  of  fit  have  a  common  element  that  is  fixed,  any  single  structure  could  fit  in  one 
direction  (internally)  and  yet  remain  a  misfit  in  the  other  direction  (externally). 

Because  most  research  has  focused  almost  exclusively  on  issues  related  to  internal 
fit,  it  is  important  to  speculate  on  the  implications  of  what  a  poor  external  fit  might  have  on 
a  good  internal  fit.  For  example,  if  either  type  of  fit  is  sufficient  but  not  necessary  for 
performance,  then  certain  types  of  internal  fit  may  be  able  to  substitute  for  a  lack  of 
external  fit.  For  example,  external  misalignment  of  the  team's  structure  with  its 
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environment  can  cause  stress.  Within  the  framework  of  the  five  factor  model  of 
personality,  emotional  stability  distinguishes  individuals  who  are  well  adjusted,  from  those 
that  are  prone  to  experience  high  levels  of  psychological  distress  (i.e.,  negative  affective 
states  such  as  anxiety,  fear,  hopelessness  and  vulnerability).  As  Costa  and  McCrae  (1992) 
noted  that,  "perhaps  because  disruptive  emotions  interfere  with  adaptation,  men  and 
women  high  in  neuroticism  (i.e.,  low  in  emotional  stability)  cope  more  poorly  than  others 
with  stress"  (p.  14).  If  this  is  the  case,  then  the  stress  associated  with  working  in  a  structure 
that  is  misaligned  within  its  environment  might  be  more  debilitating  to  some  types  of 
individuals  than  others. 

In  a  study  of  320  research  participants  arrayed  into  80  teams  (Hollenbeck  et  al., 
2002),  we  were  able  to  replicate  the  major  findings  from  SCT  regarding  the  joint  effects  of 
structure  and  task  environment  on  performance.  This  is  a  substantive  extension  of  this 
theory  because  the  smaller  size  of  these  teams  might  have  served  as  a  legitimate  boundary 
condition  for  this  theory.  Smaller  size  implies  a  corresponding  opportunity  to  use  mutual 
adjustment  as  an  alternative  coordination  mechanism  relative  to  formal  structure,  but  this 
did  not  appear  to  be  the  case  in  this  study. 

This  study  also  found  that  one  of  the  major  dimensions  that  SCT  uses  to  describe  a 
good  external  fit  (departmentation)  also  has  some  implications  for  what  constitutes  a  good 
internal  fit  between  the  team  and  team  members.  The  task  confronting  team  members  in 
divisional  structures  was  complex,  in  the  sense  that  they  had  to  learn  how  to  use  four 
different  vehicles  that  differed  substantially  on  four  different  dimensions.  The  data  from 
this  study  showed  that  the  complexity  of  the  team  member's  task  when  structured 
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divisionally  created  a  positive  relationship  between  general  cognitive  ability  and 
performance. 

The  dynamic  interplay  between  internal  and  external  fit  was  also  evident,  in  the 
results  associated  with  the  misaligned,  divisional  structure.  Although  a  good  internal  fit  in 
divisional  structures  required  team  members  who  were  high  in  cognitive  ability,  the 
benefits  of  this  type  of  positive  internal  fit  were  eliminated  by  a  poor  external  fit.  Because 
a  divisional  structure  is  set  up  to  promote  flexibility,  each  team  member  was  given  one  of 
each  different  vehicle.  In  a  random  environment,  where  one  has  no  idea  from  where  to 
expect  incoming  aircraft,  this  structure  worked  well.  However,  when  all  incoming  aircraft 
came  from  similar  points  of  origin,  and  then  predictably  and  systematically  moved  in  the 
same  direction  (NW  to  SE),  divisionally  structured  teams  were  highly  inefficient.  Critical 
vehicles  were  too  far  away  from  the  predictable  action— and  no  amount  of  intelligence 
could  make  up  for  this  structural  misalignment. 

When  confronted  with  a  poor  fit  between  their  divisional  structure  and  their  task 
environment,  emotional  stability  turned  out  to  be  the  most  critical  personal  attribute.  Thus, 
just  as  a  poor  external  fit  could  attenuate  the  otherwise  positive  effects  of  cognitive  ability, 
high  levels  of  emotional  stability  could  somewhat  offset  the  negative  effects  of  being  in  a 
situation  that  could  be  characterized  as  a  poor  external  fit  in  SCT. 

Although  emotional  stability  partially  offset  the  negative  effects  of  being  in  a 
divisional  structure  in  a  predictable  environment,  all  else  equal,  it  was  still  much  better  for 
teams  facing  such  an  environment  to  be  structured  functionally.  As  expected,  performance 
in  functional  structures  in  predictable  environments  was  high,  and  it  was  not  dependent 
upon  the  levels  of  cognitive  ability  of  the  team  members.  There  was  also  no  evidence  that 
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emotional  stability  played  a  role  in  functional  structures  when  the  team's  structure  was  out 
of  alignment  with  the  environment.  Indeed,  taken  as  a  whole,  the  results  from  this  study 
suggest  that  functional  structures  were  simply  not  conducive  to  the  manifestation  of  any 
type  of  individual  difference  effects.  A  functional  structure  may  simply  provide  such  a 
"strong  situation"  (Mischel  &  Shoda,  1998)  that  there  is  little  latitude  in  behavior  that 
might  be  traced  to  individual  differences. 

Although  this  may  be  an  undesirable  characteristic  of  such  structures  for  selection 
specialists,  from  a  broader  organizational  view,  there  may  be  some  benefits  from  this 
finding.  In  particular,  structure  does  provide  a  means  of  reducing  the  negative  impact  of 
individual  differences  for  employers  that  may  not  be  able  to  select  the  top  people  on 
characteristics  like  cognitive  ability,  agreeableness  and  emotional  stability.  In  personnel 
selection  environments  with  undesirable  selection  ratios  from  an  organizational 
perspective,  one  might  take  comfort  in  finding  structural  ways  of  reducing  the  impact  of 
individual  differences  on  group  outcomes.  Although  more  research  on  the  interactions 
between  structure  and  personnel  characteristics  is  clearly  warranted,  the  results  of  this 
study  are  encouraging  and  set  the  stage  for  further  study  of  the  applied  psychological 
impact  of  various  organizational  and  team  structures. 

Changing  Structure 

Hollenbeck  et  al.  (2002)  showed  clearly  the  efficiency- flexibility  trade-off  between 
the  two  structural  choices,  and  illustrated  why  there  is  no  one  best  way  to  structure  teams. 
Instead  of  one  best  way,  SCT  argues  that  groups  should  be  structured  functionally  in  stable 
and  predictable  environments,  but  divisionally  in  unpredictable  and  unstable  environments. 
Given  this  established  contingency,  many  have  advocated  that  in  the  face  of  environmental 
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change,  groups  need  to  be  able  to  change  their  structure  so  that  they  are  always  in 
alignment.  While  this  inference  may  logically  follow  from  the  existing  data,  it  needs  to  be 
noted  that  this  contingency  has  only  been  established  via  between  subjects,  cross-sectional 
studies.  No  one  has  ever  directly  documented  that  teams  can  actually  switch  from  one 
structure  to  another  without  encountering  unforeseen  difficulties. 

Structural  starting  points  and  adaptations.  Within  the  SCT  framework,  a  team 
that  tries  to  change  its  structure  could  start  from  a  number  of  different  points,  but  for  ease 
of  exposition,  we  will  focus  on  the  endpoints  of  pure  functional  versus  pure  divisional 
schemes.  On  the  one  hand,  a  team  may  start  in  a  functional  structure,  and  then  need  to 
adapt  to  a  divisional  structure.  For  example,  the  team  may  have  started  out  in  a  stable  and 
predictable  environment,  but  because  of  some  change  in  the  competitive  landscape  may 
find  that  it  does  not  have  the  required  flexibility  to  compete  effectively.  According  to  SCT, 
this  team  should  then  adapt  and  change  from  its  functional  structure  to  a  divisional 
structure  (i.e.,  F-D  adaptation). 

Alternatively,  the  team  may  have  started  out  in  a  divisional  structure,  and  then 
needed  to  adapt  to  a  functional  structure.  SCT  would  suggest  that  this  team  should  adapt 
and  change  from  the  divisional  structure  to  a  functional  one  (i.e.,  D-F  adaptation). 
Although  on  paper,  it  is  no  more  difficult  to  redraw  the  organization  chart  from  F-D  to  D- 
F,  in  operational  reality  it  may  be  much  more  difficult  for  actual  teams  to  shift  in  one 
direction  versus  the  other.  Indeed,  there  are  at  least  two  specific  reasons  why  it  might  be 
more  difficult  for  teams  to  adapt  in  the  D-F  direction  relative  to  the  F-D  direction. 

First,  in  terms  of  task  scope,  teams  that  adapt  in  the  F-D  direction  experience  an 
increase  in  task  scope.  That  is,  their  members  start  out  performing  relatively  narrow  roles, 
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and  then  switch  to  a  system  where  they  perform  a  more  holistic  job.  Alternatively, 
members  of  teams  engaged  in  D-F  adaptation  experience  a  reduction  in  task  scope.  The  job 
characteristics  theory  (Hackman  &  Oldham,  1976),  as  well  as  the  empirical  literature 
surrounding  this  theory  makes  it  clear  high  task  scope  is  associated  with  increased  intrinsic 
motivation,  which  in  him  is  related  to  performance  (Fried  &  Ferris,  1987).  Thus,  one  might 
expect  that  the  increase  in  intrinsic  motivation  associated  with  the  F-D  adaptation  may 
make  this  type  of  shift  more  viable  relative  to  a  D-F  adaptation  where  one  experiences  a 
reduction  in  task  scope. 

Second,  in  terms  of  group  norms,  each  of  the  two  different  structures  place 
different  demands  on  team  members  that  could  affect  the  group’s  habits  with  respect  to 
group  processes  such  as  communication.  For  example,  higher  levels  of  interdependence 
created  by  structuring  a  group  functionally  will  result  in  relatively  high  levels  of 
communication  among  group  members.  In  contrast,  the  broad  roles  experienced  by  team 
members  in  divisionally  structured  groups  force  incumbents  to  concentrate  on  their 
relatively  complex,  high  scope  job.  This  need  for  concentration,  when  combined  with  the 
relative  independence  of  divisionally  structured  team  members  makes  communication  less 
critical. 

According  to  Entrainment  Theory  (Ancona  &  Chong,  1996),  once  a  set  of  norms 
and  habitual  activities  become  routine  in  a  social  system,  these  norms  become  self- 
reinforcing  and  entrained  so  they  often  persist  over  time— even  after  whatever  original 
operational  value  that  might  have  been  attributed  to  the  norms  no  longer  persists.  Indeed, 
there  is  direct  empirical  support  for  the  notion  that  norms  established  early  in  a  group’s 
existence  often  continue  unabated  even  after  the  value  of  the  norms  is  no  longer  evident 
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(Bettenhausen  &  Mumighan,  1991).  Thus,  a  group  that  starts  out  in  a  functional  structure 
will  develop  norms  for  high  levels  of  communication,  and  when  this  type  of  group  shifts  to 
a  divisional  structure,  this  high  level  of  communication  may  persist.  Although  high  levels 
of  communication  may  not  necessarily  be  required  by  the  new  structure,  this  may  not 
necessarily  harm  the  team’s  effectiveness.  In  fact,  it  may  even  be  beneficial  in  the  sense 
that  members  can  share  the  expertise  they  developed  as  functional  specialists  with  each 
other  as  they  enact  their  new  expanded  roles.  On  the  other  hand,  a  group  that  starts  out 
divisionally  will  not  develop  norms  for  high  levels  of  communication,  but  instead, 
members  will  be  focused  on  concentrating  on  their  own  tasks.  When  this  group  shifts  to  a 
functional  structure,  if  their  initial  norms  and  habits  persist,  the  carryover  will  be 
dysfunctional  because  the  functional  structure  demands  high  levels  of  communication. 

This  will  result  in  performance  deficiencies  that  probably  would  not  be  experienced  by 
teams  that  had  simply  started  out  in  the  functional  structure  in  the  first  place.  Hence,  this 
again  suggests  that  it  may  be  more  difficult  for  teams  to  engage  in  D-F  adaptation  relative 
to  F-D  adaptation. 

Thus,  for  at  least  three  specific  reasons,  we  felt  that  SCT  is  the  type  of  contingency 
theory  that  might  be  fruitful  for  documenting  “asymmetrical  adaptability.”  The  theory  it 
implies  that  there  is  no  single  best  way  to  act,  and  that  the  appropriate  solution  (structure) 
to  the  organization’s  problem  (promoting  performance)  may  change  depending  upon 
external  circumstances  (stability  and  predictability  of  the  task  environment).  Thus,  it 
implies  systems  need  to  be  adaptive,  but  as  currently  stated,  makes  no  allowance  for  the 
fact  that  certain  adaptations  may  be  much  more  difficult  than  others.  That  is,  it  does  not 
recognize  the  possibility  for  asymmetrical  adaptation  and  the  notion  that  dynamic  team 
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structures  may  be  one-way  streets,  where  groups  can  move  in  one  direction,  but  not 
another.  Based  on  the  theoretical  analysis  and  empirical  literature  reviewed  above,  our 
general  hypothesis  was  that  teams  that  experience  a  D-F  structural  adaptation  will 
perform  worse  upon  realignment  than  teams  that  experience  an  F-D  structural  adaptation. 

In  a  study  of  264  research  participants  (Moon  et  al.,  2002)  who  were  arrayed  into 
66  four-person  teams  we  tested  directly  to  see  if  teams  could  actually  adapt  in  the  manner 
implied  by  the  theory  and  found  evidence  for  “asymmetric  adaptability.”  Whereas  both 
Divisional  to  Functional  (D-F)  and  Functional  to  Divisional  (F-D)  shifts  can  both  be 
considered  “adaptive”  under  the  right  circumstances,  in  fact,  one  of  these  adaptations  was 
much  easier  to  negotiate  relative  to  the  other.  Specifically,  structural  adaptation  seemed  to 
be  a  one-way  street  in  the  sense  that  it  was  much  more  natural  for  team  to  shift  from 
Functional  to  Divisional  (F-D  adaptability)  structure,  than  to  switch  in  the  other  direction. 
We  speculated  that  the  F-D  adaptation  was  more  natural  to  make  because  it  reflected  an 
increase  in  task  scope  and  discretion  for  the  team  members  over  time,  and  because  the 
norms  developed  in  divisional  structures  regarding  communication  were  counter¬ 
productive  in  the  new  functional  structure. 

Team  Process 

Backing-up  behavior.  Given  some  of  the  complexities  involved  in  changing  and 
adapting  to  new  team  structures,  we  also  performed  a  study  to  see  how  teams  may  engage 
in  “work  around”  procedural  adaptation  that  serves  as  an  alternative  to  structural 
adaptation.  One  of  the  key  ways  that  teams  can  work  around  structural  misfits  is  to  engage 
in  back-up  behavior.  Back-up  behavior  is  critical  to  both  the  social  and  task  performance 
of  teams  and  has  been  generally  defined  as  helping  other  team  members  perform  their  role 
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(Dickinson  &  McIntyre,  1997;  McIntyre  &  Salas,  1995;  Morgan,  Glickman,  Woodward, 
Blaiwes,  &  Salas,  1986).  To  effectively  engage  in  backing-up  behaviors,  team  members 
must  have  an  understanding  of  other  team  members’  jobs  and  they,  themselves,  must  be 
both  willing  and  able  to  provide  and  seek  assistance  when  needed.  Examples  of  backing-up 
behaviors  can  include  filling  in  for  a  team  member  who  is  unable  to  fulfill  his  or  her  role  or 
helping  a  fellow  team  member  correct  mistakes  made  in  attempting  to  perform  his  or  her 
role.  It  should  also  be  noted  that  back-up  behaviors  can  come  in  many  different  forms,  and 
may  reflect  either  verbal  or  physical  assistance. 

In  Porter  et  al.  (in  press),  we  extended  the  definition  of  backing-up  behaviors 
provided  by  McIntyre  and  his  colleagues  by  suggesting  that  the  central,  defining 
characteristic  of  backing-up  behavior  is  that  it  reflects  both  the  recognition  that  support  is 
needed  and  the  correction  of  a  workload  distribution  problem  that  is  caused  by  a  structural 
misfit  with  the  environment.  Specifically,  backing-up  behavior  occurs  in  a  team  context 
where  the  capacity  of  one  team  member  is  being  surpassed  while  the  capacity  of  other 
team  members  is  being  underutilized.  When  underutilized  individuals  back  up  the 
individual  whose  capacity  is  being  surpassed,  this  allows  the  team  to  dynamically  adjust 
and  perform  at  a  level  that  could  not  have  been  attained  had  they  been  working  strictly  as 
individuals.  The  current  trend  in  organizations  toward  developing  team-based  structures  is 
predicated  on  the  very  hope  of  just  this  type  of  dynamic  readjustment,  and  thus  there  is 
clearly  a  need  for  research  that  examines  when  this  does  and  does  not  occur  in  work  teams. 

Although  there  is  a  developing  literature  on  helping  behavior  in  general,  there  are 
three  aspects  of  this  literature  that  limit  the  types  of  inferences  one  can  draw  from  it  if  one 
is  specifically  interested  in  helping  in  work  teams.  First,  most  research  on  helping  has 
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focused  on  the  frequency  of  help  requests  without  a  corresponding  examination  of  capacity 
and  workload.  Unfortunately,  such  research  does  not  allow  one  to  discriminate  between 
legitimate  (i.e.,  those  made  when  certain  team  members  are  experiencing  especially  high 
workloads)  and  illegitimate  (i.e.,  those  made  when  team  members  are  experiencing  low  to 
normal  workloads)  needs  for  help.  That  is,  the  more  narrow  definition  of  backing  up 
behavior  implies  the  recognition  of  a  workload-capacity  distribution  problem  in  teams  that 
has  not  been  a  part  of  the  general  helping  literature.  Indeed,  in  some  instances,  a  help 
request  may  not  reflect  an  objective  task  need  as  much  as  an  unwarranted  dependency  need 
or  social  loafing  (Williams,  Hawkins,  &  Latane,  1981)  on  the  part  of  the  help  seeker  in  a 
social  context.  Therefore,  approaches  that  simply  seek  to  determine  the  predictors  of  help 
requests  in  general  are  not  nearly  as  informative  as  those  that  seek  to  determine  predictors 
of  legitimate  and  illegitimate  requests  for  help.  Asking  for  or  providing  unwarranted  back¬ 
up  behaviors  in  teams  is  likely  to  have  counterproductive  effects.  Moreover,  since  the 
types  of  variables  that  predict  help  requests  in  situations  in  which  there  is  a  legitimate  need 
may  differ  from  the  types  of  variables  the  predict  less  legitimate  help  requests,  the 
approach  proposed  here  is  of  critical  importance  for  promoting  team  effectiveness. 

Second,  by  focusing  on  the  frequency  of  the  help  requests,  the  extant  literature  fails 
to  speak  to  whether  or  not  help  was  actually  manifested.  In  other  words,  in  some  instances 
a  help  request  in  a  team  may  actually  lead  to  helping  but  in  other  instances  it  may  not.  In 
terms  of  team  effectiveness,  the  critical  dependent  variable  should  be  whether  or  not  help 
was  actually  provided,  not  just  whether  it  was  requested.  Backing-up  behavior  implies  the 
manifestation  of  help  that  is  not  necessarily  captured  solely  by  requests  for  help. 
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Finally,  existing  approaches  to  helping  behaviors  have  focused  almost  exclusively 
at  the  dyadic  level  rather  than  the  team  level.  In  a  team,  there  is  more  than  one  person  who 
can  offer  assistance,  thus  dyadic  approaches  are  likely  to  overlook  help  that  is  offered  by 
some  other  team  member  not  part  of  focal  dyad.  That  is,  one  person  who  might  be 
predicted  to  help  based  upon  dyadic  theories  may  not  do  so  because  there  is  another 
individual  who  is  in  a  better  position  to  provide  the  needed  help.  For  example,  a  number  of 
authors  have  examined  helping  among  supervisor-subordinate  dyads  from  a  leader- 
member  exchange  (LMX)  perspective  (e.g.,  Podsakoff,  MacKenzie,  Moorman,  &  Fetter, 
1990;  Podsakoff,  Niehoff,  MacKenzie,  &  Williams,  1993).  While  such  approaches 
represent  a  valuable  application  of  the  LMX  framework  to  understanding  helping 
behaviors,  they  fail  to  recognize  that  a  great  deal  of  help  is  horizontal,  not  vertical,  and 
based  upon  the  workload  distribution  of  the  entire  team— not  just  a  single  dyad.  In  sum, 
what  is  currently  known  about  helping  in  work  dyads  may  have  limited  utility  in  terms  of 
both  applicability  and  generalizability  understanding  back-up  behaviors  in  teams. 

Thus,  the  Porter  et  al.  (in  press)  study  was  the  first  to  differentiate  help  in  terms  of 
its  legitimacy  (in  terms  of  workload  capacity  distributions),  the  first  to  examine  this 
phenomenon  at  the  team  level,  and  the  first  to  provide  an  objective  measure  of  whether  or 
not  help  actually  ensued.  By  specifically  focusing  the  theory  building  effort  on  backing-up 
behaviors  in  teams,  rather  than  helping  more  generally,  we  hope  to  establish  some  of  the 
key  factors  that  explain  team  effectiveness  in  complex  and  dynamic  task  environments. 

This  study  employed  248  research  participants  arrayed  into  62  teams  and  found  that 
when  we  characterize  teams  in  terms  of  their  back  up  recipients,  the  results  for 
conscientiousness  indicate  from  a  new  and  different  angle,  why  high  levels  of  this  trait  are 
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so  valuable  in  work  contexts.  Specifically,  recipients  who  were  high  in  conscientiousness 
were  the  most  discriminating  of  all  individuals  when  it  came  to  recognizing  whether  their 
need  for  back  up  was  legitimate  or  not.  Back-up  recipients  who  were  high  on  this  trait 
secured  both  the  most  back  up  (when  it  was  needed)  and  the  least  back  up  (when  it  was  not 
needed),  and  were  the  best  at  balancing  the  need  for  interdependence  in  teams  with  the 
need  for  self-reliance. 

Many  have  suggested  that  duty  and  achievement  striving  are  the  two  cornerstones 
of  this  trait,  and  it  would  seem  that  these  two  characteristics  mesh  well  together  in  team 
contexts.  Achievement  striving  promotes  self-reliance  and  individual  level  competence, 
and  forces  the  team  member  high  on  conscientiousness  and  who  could  potentially  receive 
assistance  from  others,  to  personally  manage  their  problems  without  becoming  a  burden  to 
the  rest  of  the  team.  However,  this  is  balanced  off  nicely  by  a  sense  of  duty,  which  implies 
putting  the  team’s  interests  above  one’s  own  interests.  A  sense  of  duty  compels  the 
potential  back-up  recipient  in  these  teams,  when  high  on  conscientiousness,  to  secure  help 
when  it  is  critical  to  mission  effectiveness,  even  if  it  places  him  or  her  in  an  otherwise 
uncomfortable  state  of  dependence. 

Although  a  similar  type  of  interaction  was  seen  with  recipient  extraversion,  it  is 
worth  noting  that  unlike  recipient  conscientiousness,  we  also  saw  a  statistically  significant 
main  effect  for  extraversion.  This  implies  that  on  average,  across  conditipns,  back-up 
recipients  who  were  high  on  extraversion  secured  more  help  than  those  who  were  low  on 
this  trait.  Nevertheless,  we  found  that  similar  to  the  potential  back-up  recipients  in  teams 
who  were  high  on  conscientiousness,  those  who  were  high  on  extraversion  showed  some 
of  the  same  self-reliance  when  legitimacy  was  low.  This  finding  is  likely  the  result  of  these 
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individuals’  tendency  to  seek  excitement  and  stimulation,  as  would  be  the  case  when  they 
had  lots  of  task  demands  yet  at  the  same  time  the  capabilities  to  deal  with  such  demands. 
Thus,  in  teams  that  had  back-up  recipients  who  were  high  on  extraversion  there  was 
evidence  of  good  discrimination  at  the  high  end  of  the  legitimacy  continuum  (the  recipient 
tended  to  demand  back  up  when  they  needed  it),  and  at  the  low  end  (the  recipient  tended  to 
forego  back  up  when  it  was  not  needed). 

On  the  other  hand,  however,  teams  with  recipients  who  were  low  on  extraversion, 
failed  to  show  good  discrimination  at  the  high  end  of  the  legitimacy  continuum.  In  these 
teams,  recipients  received  similar  levels  of  back  up  compared  to  that  received  by  recipients 
who  were  high  on  extraversion  when  legitimacy  was  low,  but  they  did  not  show  the  same 
tendency  to  receive  back  up  when  it  was  needed.  That  is,  when  legitimacy  was  high, 
recipients  who  were  low  on  extraversion  secured  similar  levels  of  back-up  behavior  as  they 
did  when  legitimacy  was  low.  This  was  likely  due  to  the  independent,  less  assertive,  and 
less  talkative  nature  of  these  individuals.  Simply  stated,  when  there  was  a  legitimate  need 
for  back  up  from  others,  they  received  no  more  back  up  than  they  did  when  there  was  a 
less  legitimate  need  for  back  up,  probably  as  a  result  of  not  asking  for  and  demanding  it. 

Turning  to  when  we  characterize  teams  in  terms  of  their  back-up  providers,  we 
found  no  support  for  our  hypothesis  that  provider  conscientiousness  interacts  with  the 
legitimacy  of  the  need  for  back  up  in  predicting  back-up  behaviors  in  teams.  We  did 
however,  find  some  evidence  for  a  main  effect  for  provider  personality  suggesting  that 
teams  that  have  higher  levels  of  conscientiousness  among  their  back-up  providers  will 
exhibit  higher  levels  of  back-up  regardless  of  whether  or  not  the  task  situation  demands  it. 
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We  also  found  both  a  main  and  interaction  effect  for  emotional  stability.  The  main 
effect  revealed  that  on  average,  across  conditions,  teams  with  back-up  providers  that  were 
low  on  emotional  stability  provided  much  less  back  up  relative  to  teams  with  back-up 
providers  that  were  high  on  this  characteristic.  Although  this  tendency  was  most 
pronounced  under  conditions  of  high  legitimacy,  one  can  see  a  difference  between  high 
and  low  emotional  stability  providers  even  at  low  levels  of  legitimacy.  The  effects  for 
emotional  stability  were  the  strongest  in  terms  of  effects  size,  in  that  the  main  and 
interactive  effects  for  this  variable  explained  16%  of  the  variance  in  back-up  behaviors. 
Clearly,  if  one  is  hoping  to  see  the  type  of  dynamic  readjustment  of  workload  that  one 
hopes  to  see  in  teams,  then  the  level  of  emotional  stability  among  team  members  becomes 
a  critical  composition  issue.  Back-up  providers  who  are  low  on  emotional  stability, 
perhaps  because  they  are  fixated  on  their  own  problems,  tend  to  be  unwilling  or  unable  to 
concentrate  on  the  problems  of  others.  In  this  study,  we  found  strong  evidence  that  the  self- 
focused  nature  of  those  providers  who  are  low  on  emotional  stability  may  manifest  itself  as 
a  tendency  to  fail  to  provide  assistance  to  others  even  when  working  interdependently  with 
them  on  team  tasks. 

Although  the  effects  for  emotional  stability  among  back-up  providers  were  strong, 
surprisingly,  we  saw  no  effects  whatsoever  for  provider  agreeableness.  Given  the 
definition  of  agreeableness,  this  was,  in  our  a  priori  opinion,  the  strongest  candidate  in  this 
context.  In  fact,  to  a  large  extent,  we  expected  to  see  the  type  of  indiscriminate  backing  up 
among  teams  with  highly  agreeable  potential  back-up  providers  that  might  lead  to  main 
effects  such  us  those  seen  among  providers  who  were  low  in  emotional  stability.  While  one 
potential  explanation  for  this  could  be  that  the  indiscriminate  nature  of  backing  up  among 
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agreeable  team  members  was  so  high,  that  it  was  not  even  focused  on  the  right  person  (i.e., 
the  a  priori  specified  potential  back-up  recipient),  our  posthoc  analyses  failed  to  support 
this  explanation. 

Another  potential  explanation  for  our  inability  to  find  any  effects  for  back  up 
provider  agreeableness  may  be  the  level  at  which  we  examined  this  particular  personality 
construct.  Agreeableness,  as  with  the  other  personality  factors  examined  in  our  study  is 
composed  of  six  distinct  facets,  or  subfactors.  However,  unlike  the  other  personality 
constructs  we  examined,  only  one  of  the  subfactors  of  agreeableness  would  seem  to  be 
theoretically  related  to  backing-up  behaviors,  namely  altruism.  Altruism  represents  an 
active  concern  for  others  and  a  willingness  to  assist  others  in  need  of  help  (Costa  & 
McCrae,  1992).  Therefore,  a  more  specific  altruism  measure  may  have  exhibited  more 
predictability  than  our  more  broad  agreeableness  measure  that  also  purports  to  measure 
trust,  straightforwardness,  compliance,  modesty  and  tender-mindedness,  none  of  which  we 
would  expect  to  be  theoretically  related  to  backing-up  behaviors  in  teams. 

The  lack  of  effects  may  also  be  attributed  to  the  nature  of  this  simulated  military 
task.  Research  participants  in  this  simulation  may  perceive  disabling  an  enemy  track  as  an 
aggressive  act.  Since  aggressiveness  is  the  opposite  of  agreeableness,  an  agreeable  person 
might  manifest  this  trait  by  showing  a  great  deal  of  restraint  when  it  comes  to  disabling 
enemy  tracks.  If  the  person  directs  his  or  her  agreeableness  at  enemy  tracks  rather  than  at 
teammates,  this  would  create  the  appearance  of  the  person  as  being  unhelpful  from  the 
team  member’s  perspective.  This  may  have  implications  for  any  type  of  task,  however, 
where  there  is  competition  between  teams.  In  “win-lose”  types  of  situations,  if  an 
agreeable  person  cannot  behave  aggressively  toward  a  competitor,  then  their  value  to  the 
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team  may  be  less  than  in  a  situation  where  there  is  no  direct  win-lose  competitor  whose 
interests  have  to  be  directly  harmed  for  the  team  to  be  successful. 

Team  learning.  Although  most  of  our  research  has  focused  on  how  team  structure 
and  structural  changes  relate  to  performance  in  general,  in  Ellis  et  al.  (in  press),  we  also 
examined  the  role  that  team  structure  plays  in  the  more  specific  criterion  of  team  learning. 
We  define  team  learning  as  a  relatively  permanent  change  in  the  team  s  collective  level  of 
knowledge  and  skill  produced  by  the  shared  experience  of  the  team  members.  This 
definition  expands  upon  traditional  conceptualizations  of  the  learning  process  at  the 
individual  level  (e.g.,  Weiss,  1990)  by  recognizing  that,  in  team  contexts,  people  can  learn 
not  just  from  their  own  direct  experience,  but  also  from  the  experience  of  other  team 
members.  Clearly  project  teams  can  process  information  not  only  within,  but  also  between 
the  minds  of  the  team  members  (Ickes  &  Gonzalez,  1994).  The  purpose  of  Ellis  et  al.  (in 
press)  was  to  utilize  information  processing  theory  at  the  individual  and  team  level  to 
better  understand  how  teams  learn  and  how  this  is  affected  by  structure.  Based  on  the 
literature  regarding  attentional  capacity,  constructive  controversy,  and  truth-supported 
wins,  all  of  which  have  links  to  information  processing  theory,  we  examined  the  effects  of 
certain  personal  and  situational  variables  on  project  team  learning.  Specifically,  the 
literature  on  attentional  capacity  suggests  that  the  level  of  cognitive  ability  and  the 
workload  distribution  within  the  team  can  affect  project  team  learning.  Constructive 
controversy,  on  the  other  hand,  suggests  that  the  level  of  agreeableness  and  openness  to 
experience  within  the  team  can  impact  knowledge  and  skill  acquisition.  Finally,  research 
on  truth-supported  wins  indicates  that  specific  team  structures  may  influence  the  learning 
process  within  project  teams. 

The  idea  that  there  are  limits  on  attentional  resources  and  immediate  memory 
capacity  is  one  of  the  basic  tenets  of  information-processing  theory  (e.g.,  Dempster,  1981; 
Mandler,  1975;  Shiffrin,  1976).  Researchers  have  long  suggested  that  individuals  possess  a 
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certain  attentional  span,  which  determines  the  maximum  number  of  mental  elements  that 
they  can  attend  to  at  one  time  (e.g.,  Baldwin,  1984).  Working  memory,  which  is  used  to 
process  incoming  information  and  store  the  resulting  products,  is  led  by  the  central 
executive,  a  flexible  workspace  with  severe  restrictions  on  its  capacity  to  handle  large 
amounts  of  information  (e.g.,  Baddeley,  1986;  Baddeley  &  Hitch,  1974).  The  processing 
and  storage  of  information  must  compete  for  the  limited  capacity  in  working  memory  (e.g., 
Daneman  &  Carpenter,  1980;  1983). 

Although  much  of  the  research  on  information  processing  capacity  resides  in  the 
cognitive  and  developmental  psychology  literatures,  similar  ideas  have  been  introduced  by 
organizational  psychologists.  Kanfer  and  Ackerman  (1989)  note  that  attentional  resources 
are  an  “undifferentiated  pool  representing  the  limited  capacity  of  the  human  information¬ 
processing  system”  (p.  663).  In  their  resource  allocation  model,  Kanfer  and  Ackerman 
propose  that  competing  task  demands,  such  as  goal  attainment  and  task  performance,  will 
dip  into  the  pool  of  attentional  resources.  The  initial  stages  of  skill  acquisition,  where 
individuals  are  confronted  with  a  novel  task  and  must  deal  with  unfamiliar  information, 
require  large  amounts  of  attentional  resources.  During  these  stages,  general  cognitive 
ability  accounts  for  much  of  the  variance  in  individual  performance  (Ackerman,  1986). 

General  cognitive  ability  deals  with  “acquiring,  storing  in  memory,  retrieving, 
combining,  comparing,  and  using  in  new  contexts  information  and  conceptual  skills” 
(Humphreys,  1979,  p.  115).  Individuals  with  high  levels  of  cognitive  ability  have  a  greater 
attentional-cognitive  capacity  (Ackerman,  1986).  For  these  individuals,  the  demands  of  the 
learning  process  will  have  less  of  an  effect,  as  their  pool  of  attentional  resources  may  be 
deeper  than  individuals  with  low  levels  of  cognitive  ability.  As  a  result,  during  the  initial 
stages  of  the  learning  process  when  attentional  demands  are  high,  an  individual’s  cognitive 
ability  level  has  been  shown  to  correlate  with  performance  (Kanfer  &  Ackerman,  1989). 
This  relationship  between  cognitive  ability  and  performance,  based  on  task’s  attentional 
requirements,  has  been  supported  by  a  number  of  researchers  (e.g.,  Ackerman,  1986; 
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Sternberg,  1977),  indicating  that  cognitive  ability  predicts  an  individual’s  learning  ability 
(Jensen,  1986). 

From  a  resource  perspective,  cognitive  ability  represents  an  undifferentiated 
resource  that  team  members  bring  to  team  settings  requiring  information  processing.  Yet, 
to  our  knowledge,  no  one  has  examined  the  relationship  between  cognitive  ability  and 
knowledge  and  skill  acquisition  at  the  team  level.  This  may  be  due,  in  part,  because  the 
focus  is  normally  on  team  performance  rather  than  team  learning  (e.g.,  LePine, 

Hollenbeck,  Ilgen,  &  Hedlund,  1997).  In  the  research  conducted  here,  we  predict  that 
teams  composed  of  individuals  high  in  cognitive  ability  will  possess  a  larger  pool  of 
attentional  resources.  This  will  be  especially  useful  to  project  teams,  who  must  progress 
through  the  initial  phases  of  the  learning  process. 

Attentional  resources  residing  within  team  members  are  clearly  important  in  the 
learning  process,  but  externally-mediated  situational  characteristics  can  also  impact  the 
information  processing  capabilities  of  the  team  members.  At  the  declarative  stage,  most  of 
an  individual’s  attention  will  be  devoted  to  learning  the  task  at  hand.  When  additional  tasks 
are  introduced,  individuals  cannot  devote  attention  to  all  the  tasks  at  once  due  to  the 
limited  capacities  of  their  information  processing  systems.  The  first  task  will  likely  receive 
the  majority  of  the  individual’s  attention,  while  additional  tasks  will  end  up  receiving  only 
cursory  attention  (Kanfer  &  Ackerman,  1989).  If  the  individual  attempts  to  evenly 
distribute  resources  among  all  tasks,  performance  on  each  will  likely  suffer.  Research  has 
shown  that  the  addition  of  a  concurrent  task  impairs  performance  on  the  primary  task, 
particularly  when  the  tasks  are  novel  (e.g.,  Kahneman,  1975). 

This  study  proposes  that  a  similar  situation  will  arise  at  the  team  level  when  team 
members  are  overloaded  with  information.  More  specifically,  overloading  project  teams 
should  lead  to  slower  learning.  However,  unlike  individuals,  the  cognitive  limits  of  teams 
exist  within  subunits.  Even  if  overall  workload  remains  constant,  overloading  one  or  more 
individual  team  members  could  interfere  with  learning.  We  suggest  that  simply 
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overloading  the  capacity  of  one  team  member  by  unevenly  distributing  the  workload 
within  the  team  will  be  detrimental  to  the  learning  process. 

Because  teams  must  process  information  both  individually  and  collectively  during 
the  learning  process,  any  information  or  insight  gathered  by  individual  team  members  must 
be  shared  within  the  team.  However,  effective  information  sharing  may  not  always  proceed 
without  conflict.  To  the  extent  that  different  team  members  bring  different  types  of 
information  and  expertise  to  the  problem,  some  degree  of  conflict  will  be  both  inevitable 
and  desirable.  In  fact,  bringing  in  multiple  perspectives  can  lead  information  to  be 
processed  in  diverse  ways  within  teams  (e.g.,  Hinsz,  Tindale,  &  Vollrath,  1997;  Hinsz, 
Vollrath,  Nagao,  &  Davis,  1988).  This  could  have  implications  for  the  collective 
acquisition  of  knowledge  and  skill  within  teams. 

The  literature  on  “groupthink”  supports  this  assertion  by  documenting  that  facile 
and  uncritical  agreement  within  the  team  can  have  a  negative  impact  on  problem  solving 
(Janis,  1982).  Although  many  tenets  of  the  groupthink  phenomenon  have  been  questioned, 
the  notion  that  premature  consensus  has  a  negative  effect  on  group  problem  solving  and 
decision  making  accuracy  has  been  well-supported  (Aldag  &  Fuller,  1993).  When  teams 
attempt  to  learn  or  solve  problems,  a  full  and  critical  discussion  of  the  available  data  and 
ideas  is  required  (Tjosvold  &  Deemer,  1980).  Often  team  members  have  divergent 
solutions  to  problems  that  the  team  faces.  Discussing  these  opposing  perspectives  is  crucial 
in  the  area  of  group  problem  solving  (Hall  &  Williams,  1970;  Janis,  1982;  Maier,  1970; 
Maier  &  Hoffman,  1964),  and  Tjosvold  and  his  colleagues  (Tjosvold,  Wedley,  &  Field, 
1986)  have  labeled  this  phenomena  “constructive  controversy.” 

The  current  study  suggests  that  the  level  and  quality  of  constructive  controversy 
within  project  teams  may  be  influenced  by  two  specific  personal  variables:  agreeableness 
and  openness  to  experience.  Agreeableness  is  one  of  the  big-five  factors  of  personality  and 
reflects  the  degree  to  which  a  person  is  friendly,  trusting,  tolerant,  compliant  and  modest 
(e.g.,  Goldberg,  1993).  At  the  individual  level,  there  has  been  quite  a  bit  of  research 
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investigating  the  effects  of  agreeableness  on  a  variety  of  outcomes.  Unfortunately,  results 
have  been  less  than  encouraging  (e.g.,  Barrick  &  Mount,  1991).  In  many  ways,  the 
characteristics  that  describe  agreeable  people  make  them  ideally  suited  if  the  goal  is  to 
develop  team  cohesiveness.  Indeed,  although  there  is  not  a  great  deal  of  literature  linking 
agreeableness  to  team  level  outcomes,  one  study  has  documented  a  positive  relationship 
between  agreeableness  and  social  cohesion  (Barrick  et  al.,  1998).  However,  the  goal  of  this 
study  is  not  to  examine  what  makes  teams  more  cohesive,  but  rather  to  examine  what 
makes  teams  better  learners.  Under  such  conditions,  behaviors  manifested  by  individuals 
high  in  agreeableness  (e.g.,  compliance,  self-effacing,  modesty,  conforming, 
nonconfrontational)  may  be  dysfunctional.  Agreeable  team  members,  who  by  definition  are 
compliant  and  deferent,  may  more  readily  accept  the  opinion  of  their  team  members 
uncritically  in  order  to  avoid  argument.  Without  the  benefits  of  critical  discussion,  teams 
may  not  be  able  to  effectively  share  and  critique  information  and  ideas  (e.g.,  Hall  & 
Williams,  1970;  Maier  &  Hoffman,  1964). 

While  agreeableness  may  not  positively  affect  the  introduction  and  critical 
discussion  of  new  ideas  within  project  teams,  openness  to  experience  could  potentially  be 
more  beneficial.  Individuals  high  in  openness  to  experience  are  much  more  willing  to 
consider  novel  ideas,  try  new  things,  readily  question  authority,  and  display 
unconventional  tendencies  (e.g.,  Costa  &  McCrae,  1992).  Like  agreeableness,  there  is  little 
evidence  that  openness  to  experience  predicts  performance  at  work  (e.g.,  Barrick  &  Mount, 
1991).  However,  researchers  have  suggested  that  openness  to  experience  is  positively 
related  to  particular  aspects  of  intelligence,  such  as  divergent  thinking  (McCrae,  1987). 
When  faced  with  a  novel  task,  such  qualities  help  open  individuals  learn  (Blickle,  1996; 
Busato,  Prins,  Elshout,  &  Hamaker,  1999).  Perhaps  that  is  why  openness  to  experience  is 
positively  related  to  training  proficiency  (Barrick  &  Mount,  1991). 

We  suggest  that,  because  open  individuals  have  a  strong  intellectual  curiosity  and 
seek  out  unconventional  ideas  (e.g.,  LePine,  Colquitt,  &  Erez,  2000),  they  will  be  more 
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willing  to  participate  in  a  full  and  critical  discussion  of  the  available  data  and  ideas.  Open 
individuals  will  search  for  different  perspectives  that  may  oppose  one  another.  If  there  is 
controversy  regarding  the  final  solution  to  the  problem,  open  individuals  will  accept  it  as 
constructive  controversy,  not  as  something  to  be  avoided  in  the  future. 

Although  staffing  project  teams  with  agreeable  and  open  individuals  will  likely 
influence  team  learning,  information  will  be  collectively  processed  more  efficiently  if  there 
is  a  balance  between  the  commonality  and  uniqueness  of  information  within  the  team 
(Hinsz  et  al.,  1997).  Commonality  refers  to  the  number  of  team  members  that  have  access 
to  a  piece  of  information.  If  access  is  limited  to  one  team  member,  the  team  will  be  less 
likely  to  attend  to  the  information  (Stasser,  &  Titus,  1985),  the  information  will  remain 
unshared  (Stasser,  Taylor,  &  Hanna,  1989),  and  the  team  will  have  difficulty  recalling  the 
information  in  the  future  (Hinsz,  1990).  Even  if  the  information  is  shared,  team  members 
will  have  different  frames  of  reference  or  mental  representations  of  the  knowledge  domain, 
only  allowing  them  to  encode,  store,  and  retrieve  a  certain  set  of  information  regarding  the 
task.  In  order  to  properly  interpret  all  of  the  information  that  they  are  receiving,  the  team 
needs  to  have  a  common  or  shared  frame  of  reference  (Levine,  Resnick,  &  Higgins,  1993; 
Tindale,  Sheffey,  &  Scott,  1993).  This  can  be  accomplished  by  internally  aligning  the 
environment  through  the  structure  of  the  team. 

Defining  roles  more  narrowly  within  the  team,  as  in  functional  structures,  provided 
the  team  with  unique  sets  of  information.  So  instead  of  having  access  to  all  16  pieces  of 
information,  each  team  member  had  access  to  four  unique  pieces  of  information.  Teams 
utilizing  functional  structures  were  expected  to  be  more  likely  to  come  up  with  a  variety  of 
solutions  to  a  given  problem,  which  may  be  especially  beneficial  when  the  correct  solution 
is  unclear. 

Clearly  neither  functional  nor  divisional  structures  offered  the  optimal  balance 
between  commonly  and  uniquely  distributed  information  within  the  team.  Therefore,  some 
type  of  compromise  structure  needed  to  be  created,  and  the  literature  on  collective 
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induction  is  highly  relevant  in  terms  of  stipulating  the  exact  nature  of  that  structure. 
Specifically,  “truth  supported  wins”  models  suggest  that  it  is  enough  for  two  team 
members  to  share  access  to  the  same  set  or  information  in  order  for  the  group  to  attend  to 
and  acquire  the  information  collectively  (Hinsz  et  al.,  1997).  Researchers  have  shown  that 
two  people  need  to  arrive  at  the  correct  solution  in  order  for  the  group  as  a  whole  to 
correctly  solve  the  problem  (e.g.,  Laughlin,  1980;  Laughlin  &  Ellis,  1986).  Given  these 
findings,  structures  that  create  “role  partners”  (two  individuals  who  share  expertise  and 
information  processing  responsibilities)  may  allow  for  the  best  mix  of  common  and  unique 
information  within  the  team.  We  refer  to  these  structures  as  pair-based  structures  because 
they  use  matched  dyads  to  control  the  amount  of  access  each  team  member  has  to  various 
pieces  of  information. 

We  tested  many  of  these  ideas  regarding  team  learning  in  a  study  of  436  research 
participants  who  were  arrayed  into  109  four-person  teams.  Our  study  indicated  that 
cognitive  ability  positively  affects  team  learning.  This  is  consistent  with  the  work  of 
Ackerman  (1986)  and  Kanfer  and  Ackerman  (1989)  who  have  utilized  information 
processing  theory  to  empirically  examine  knowledge  and  skill  acquisition  at  the  individual 
level.  They  suggest  that  an  individual’s  level  of  cognitive  ability  affects  their  attentional 
capacity,  which  can  be  beneficial  during  initial  stages  of  the  learning  process.  Although 
Kanfer  and  Ackerman’s  research  was  conducted  at  the  individual  level,  their  results  appear 
to  remain  true  at  the  team  level.  When  team  members  exhibit  deep  attentional  capacities, 
the  collective  attentional  capacity  of  the  team  becomes  more  expansive.  The  project  teams 
examined  in  this  study  were  faced  with  the  initial  stages  of  the  learning  process,  and  teams 
high  in  cognitive  ability  managed  to  build  a  much  stronger  foundation  of  knowledge  and 
skill  during  the  task. 

Team  composition  also  includes  the  personalities  of  the  team  members.  Most 
studies  find  that  conscientiousness  is  the  strongest  predictor  of  team  effectiveness  (e.g., 
Barrick  et  al.,  1998).  However,  other  factors  may  be  of  import  when  the  task  requires  a 
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high  degree  of  interaction  (Bell  &  Kozlowski,  2002).  Project  team  learning  depends  on  the 
collective  encoding,  storing,  and  retrieving  of  information,  which  can  only  occur  through 
interaction  between  team  members.  In  these  situations,  agreeableness  and  openness  to 
experience  maybe  the  most  important  personality  factors.  Although  we  failed  to  find 
significant  results  for  openness  to  experience,  teams  composed  of  members  who  were  high 
in  agreeableness  exhibited  lower  levels  of  knowledge  and  skill  acquisition.  This  rather 
interesting  effect  of  team  agreeableness  on  team  learning  supports  the  idea  that 
constructive  controversy  may  help  groups  solve  problems  by  bringing  in  multiple 
perspectives  through  a  full  and  critical  discussion  of  different  data  and  ideas  (Tjosvold  & 
Deemer,  1980).  Agreeable  team  members  may  be  more  cohesive  (Barrick  et  al.,  1998),  but 
when  new  information  is  shared,  there  must  be  some  level  of  conflict  if  the  team  is  to 
avoid  premature  consensus.  Teams  composed  of  members  who  are  high  in  agreeableness 
tend  to  exhibit  compliant  and  deferent  behaviors  (e.g.,  Goldberg,  1993),  which  may 
prevent  them  from  critically  evaluating  different  opinions  or  conflicting  pieces  of 
information.  Our  results  suggest  that  this  can  be  detrimental  to  the  learning  process  within 
project  teams. 

McGrath  (1964)  suggests  that,  although  team  composition  is  important,  other  input 
variables  such  as  the  workload  distribution  within  the  team  and  the  team’s  structure  has  the 
potential  to  influence  aspects  of  team  effectiveness.  Regarding  workload  distribution,  we 
found  that  teams  encountering  an  uneven  workload  distribution  learned  less  than  teams 
encountering  an  even  workload  distribution.  Kanfer  and  Ackerman  (1989)  proposed  that 
individuals  possess  a  limited  amount  of  information  processing  resources.  When  additional 
tasks  are  presented,  their  information  processing  capabilities  may  be  overloaded  and,  if  so, 
performance  suffers.  Our  results  indicate  that  overloading  individual  team  members  can 
also  disrupt  the  collective  information  processing  system  of  encoding,  storage,  and 
retrieval  that  is  needed  in  order  for  the  team  to  acquire  necessary  knowledges  and  skills. 
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Regarding  team  structure,  we  found  that  certain  structures  were  beneficial  for  the 
acquisition  of  knowledge  and  skill,  while  others  are  more  detrimental.  Several  decades 
ago,  Bion  (1961)  noted  that  there  are  unconscious  forces  that  impinge  on  team  processes. 
Team  members  have  an  inherent  need  to  feel  “paired”  with  other  individuals  within  the 
team.  In  other  words,  team  members  want  to  feel  unified  with,  not  isolated  from,  others. 
This  unconscious  force  may  have  impacted  the  relationship  between  structure  and  team 
learning  in  this  study.  In  particular,  we  found  that  project  teams  working  within  a  paired 
structure  learned  more  than  those  that  were  structured  divisionally  or  functionally.  This 
offers  support  for  a  “truth  supported  wins”  model  for  teams  confronted  with  induction 
tasks  (Laughlin  &  Ellis,  1986).  That  is,  at  least  two  team  members  need  to  have  access  to 
the  same  information  in  order  for  the  team  to  learn.  Researchers  have  suggested  that 
pairing  team  members  together  can  positively  affect  the  team’s  collective  information 
processing  capabilities  (Hinsz  et  al.,  1997).  This  is  likely  due  to  the  fact  that  team  members 
more  readily  share  information,  and  are  better  able  to  interpret  shared  information,  when  it 
is  commonly  held  within  the  team  (e.g.,  Stasser  &  Titus,  1985).  At  the  same  time,  there  is 
enough  unique  information  to  allow  team  members  to  develop  multiple  solutions  to  the 
problem  when  learning  through  trial  and  error. 

Conclusion 

The  work  in  the  last  three  years  has  centered  on  structural  issues  in  teams.  It  began 
by  looking  at  structural  conditions  and  asking  how  those  conditions  impacted  team 
performance  from  a  structural  contingency  perspective.  The  contingency  perspective 
looked  to  the  typical  contingency  between  structure  and  situational  demands  defined 
capacity  in  terms  of  team  resources  and  time.  To  those  initial  conditions,  later  work  began 
to  add  the  fit  not  only  to  the  task  demands  but  to  the  personal  characteristics  of  team 
members.  Later  work  looked  at  structure  as  it  related  to  critical  processes  of  team  behavior, 
those  of  teamwork  and  learning.  It  also  moved  from  static  conditions  to  dynamic  ones 
where  teams  needed  to  adjust  their  structure  to  changing  demands.  This  work  led  to  the 
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discovery  of  asymmetries  in  adaptability.  Current  work  continues  to  address  interactional 
effects  between  structure,  time,  nature  of  change  demands  and  characteristics  of  team 
members  as  we  seek  to  better  understand  those  factors  affecting  the  effectiveness 
command  and  control  team  performance  on  dynamic  decision  making  tasks. 
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APPENDIX 

Scholarly  Outputs  on  ONR  Sponsored  Team  Research 

Team  Effectiveness  Research  Laboratory  (TERL:MSU) 

Michigan  State  University 
John  R.  Hollenbeck  &  Daniel  R.  Ilgen 

Background:  In  the  spring  of  1990  John  R.  Hollenbeck  and  Daniel  R.  Ilgen  along  with 
their  students,  began  a  program  of  research  on  team  performance.  It  was  initiated  by 
funding  from  the  Office  of  Naval  Research  and  has  been  funded  by  that  office  since  that 
time.  Below  are  publications  and  presentations  from  that  research  effort.  The  items  in  bold 
are  the  ones  added  as  a  result  of  the  funding  for  award  number  N00014-00-1-0398  for  the 
period  01 -April-2000  through  31 -October-2002. 

Journal  Articles: 

Hollenbeck,  J.  R.,  Ilgen,  D.  R.,  Phillips,  J.,  &  Hedlund,  J.  (1994).  Decision  risk  in  dynamic 
two-stage  contexts:  Beyond  the  status  quo.  Journal  of  Applied  Psychology.  79.  592- 
598. 

Hollenbeck,  J.  R.,  Ilgen,  D.  R.,  &  Sego,  D.  J.  (1994).  Repeated  measures  regression: 

Enhancing  the  power  of  leadership  research.  Leadership  Quarterly.  5,  3-23. 

Hollenbeck,  J.  R.,  Ilgen,  D.  R.,  Sego,  D.  J.,  Hedlund,  J.,  Major,  D.  A.,  &  Phillips,  J.  (1995). 
The  multi-level  theory  of  team  decision  making:  Decision  performance  in  teams 
incorporating  distributed  expertise.  Journal  of  Applied  Psychology.  80.  292-316. 
Quinones,  M.  A.  (1995).  Pretraining  context  effects:  Training  assignment  as  feedback. 
Journal  of  Applied  Psychology.  80.  226-238. 
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Hollenbeck,  J.  R.,  Ilgen,  D.  R.,  Tuttle,  D.,  &  Sego,  D.  J.  (1995).  Team  performance  on 
monitoring  tasks:  An  examination  of  decision  errors  in  contexts  requiring  sustained 
attention.  Journal  of  Applied  Psychology.  80.  685-696. 

Phillips,  J.,  Hollenbeck,  J.  R.,  &  Ilgen,  D.  R.  (1996).  The  prevalence  and  prediction  of 
positive  discrepancy  creation:  Examining  a  discrepancy  between  two  self  regulation 
theories.  Journal  of  Applied  Psychology.  81.  498-511. 

LePine,  J.  A.,  Hollenbeck,  J.  R.,  Ilgen,  D.  R.,  &  Hedlund,  J.  (1997).  The  effects  of 

individual  differences  on  the  performance  of  hierarchical  decision  making  teams:  Much 
more  than  G.  Journal  of  Applied  Psychology,  82.  803-81 1 . 

Hattrup,  K.  (1998).  The  role  of  self-perception  in  reactions  to  preferential  and  merit-based 
hiring.  Journal  of  Applied  Social  Psychology,  28.  225-234. 

Hedlund,  J.,  Ilgen,  D.  R.,  &  Hollenbeck,  J.  R.  (1998).  The  effect  of  computer-mediated 
versus  face  to  face  communication  on  decision  making  in  hierarchical  teams. 
Organizational  Behavior  and  Human  Decision  Processes.  76.  30-47. 

Hollenbeck,  J.  R.,  Colquitt,  J.  A.,  Ilgen,  D.  R.,  LePine,  J.  A.,  &  Hedlund,  J.  (1998). 
Accuracy  decomposition  and  team  decision  making:  Testing  theoretical  boundary 
conditions.  Journal  of  Applied  Psychology.  83.  494-501. 

Hollenbeck,  J.  R.,  Ilgen,  D.  R.,  LePine,  J.  A.,  Colquitt,  J.  A.,  &  Hedlund,  J.  (1998).  The 
multilevel  theory  of  team  decision  making:  Explaining  and  controlling  the  decision 
accuracy  of  leaders  and  staff.  Academy  of  Management  Journal.  21,  269-282. 

Ilgen,  D.  R.  (1999).  Teams  in  organizations:  Some  implications.  American  Psychologist. 
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